Further studies of diabetes-prone BHE/Cdb rats: increased sensitivity to calcium ion suppression of oxidative phosphorylation.
The responsiveness of hepatic mitochondria isolated from hyperthyroid and control Sprague-Dawley (SD) and diabetes-prone BHE/Cdb rats was studied. Hyperthyroidism was induced through the addition of thyroxine (T(4)) to the diet (2 mg/kg of diet). Oxidative phosphorylation (OXPHOS) with the addition of adenosine diphosphate (ADP) or an 8:1 mixture of adenosine monophosphate (AMP):ADP was studied. Dose response curves of state 3 and state 4 respiration, respiratory control (RC) ratio, and ADP:O ratio to calcium levels (0-7.5 microm) were generated. Mitochondria from BHE/Cdb rats were more sensitive to the addition of calcium than mitochondria from SD rats, as judged by losses in OXPHOS. T(4) treatment potentiated this strain difference and we conclude that the diabetes phenotype in the BHE/Cdb rat is probably related not only to the previously described mutation in the F(O)ATPase but also to a defect in the efflux of the calcium ion that, in turn, affected the regulation of OXPHOS.